Introduction: Few studies about discrimination and patterns of alcohol consumption among youth populations have been conducted outside the United States addressing different types of discriminatory experiences, in addition to racially motivated events. This study investigated moderators of the association between discrimination attributed to single and multiple reasons and patterns of alcohol consumption. Methods: This cross-sectional study enrolled a representative sample (n = 1,264) of undergraduate students from Florianópolis, southern Brazil, in 2013. Analyses included adjustment of associations for covariates in ordinal logistic regression models and the examination of effect modification by common mental disorders, year of study and age. Results: Discrimination was reported by 65.8% of the students, and alcohol consumption, by 80.0%. Over half of the students reported being discriminated against for two or more reasons. The odds of alcohol-related problems were higher among lastyear students that reported discrimination (odds ratio [OR] = 1.9, 95% confidence interval [95%CI] 1.0-3.4) or multiple reasons for being discriminated against (OR = 2.3, 95%CI 1.3-4.3), when compared to first-year students that did not report discrimination. For the whole sample, there were no associations between discrimination, discrimination attributed to multiple reasons and patterns of alcohol consumption (OR = 1.0, 95%CI 0.8-1.4; and OR = 0.9, 95%CI 0.5-1.6).
Introduction
Discrimination was conceived as a phenomenon of scientific interest only in the early twentieth century.
Since then, its definition and methods of investigation have changed significantly in close association with strategies to eliminate or reduce discrimination against minority groups across distinct historic periods. 1 Recently, discrimination has been defined as a biased behavior including actions that not only bring harm or disadvantage to another group, but also unfairly favor the perpetrator's own group and produce relative disadvantages. 2 In the field of public health, discrimination is defined as an unacceptable event underlying many health inequities, as well as a specific form of stress that may affect the health of its victims significantly, [3] [4] [5] particularly because it is unpredictable and uncontrollable. 6 Accordingly, it has been linked to a variety of health outcomes, such as high blood pressure, breast cancer, obesity and drug use. 5 Pascoe & Smart-Richman 6 found that discrimination has potentially pathogenic effects, especially on mental health outcomes. Moreover, recent studies suggest the existence of a possible association between discrimination and alcohol use or abuse. 4, [6] [7] [8] [9] [10] Alcohol use or abuse is a considerable problem in contemporary societies, and it is closely associated with negative short-and long-term health outcomes.
In particular, research suggests that victims of discrimination may use alcohol as a coping strategy. 11, 12 Terrell et al., 4 in a study conducted in the United States with black adolescents, found that the higher the racial discrimination-induced anger scores, the greater the alcohol consumption among adolescents. Another study 13 found that discrimination was prospectively associated with use of substances, such as tobacco, alcohol and other drugs. Additionally, the association between experiences of discrimination and alcohol consumption may be moderated by specific factors, [14] [15] [16] [17] such as supportive parenting, 15 ethnic identity, 14, 17 linguistic acculturation and time spent in the United States. 16 Other studies suggest that the association between discrimination and alcohol consumption may be mediated by specific phenomena, such as anger, 15, 16 delinquent behaviors, 18 hostility, 15 and anxiety or depression. 13 Despite the growth of research aimed at investigating the associations between discriminatory experiences and alcohol use or abuse, 19 some knowledge gaps remain. Most studies have been conducted in the United
States. 19, 20 Few investigations have focused on youth populations, 21 specifically university students, who are at a stage in life characterized by greater independence from parents, 22 entry into the labor market and acquisition of health behaviors that may persist throughout life.
Studies examining the causal mechanisms through which discrimination affects health outcomes and health behaviors, including patterns of alcohol consumption, are also scarce. 20 Furthermore, most studies are restricted to racial discrimination. [19] [20] [21] Therefore, the hypothesis that multiple types of discrimination may combine and simultaneously produce substantially greater impacts on health has been insufficiently explored in the literature.
19
Our review of the literature revealed that only two studies 8, 21 was modified by year of study in university, common mental disorders and age.
Methods

Study population
This cross-sectional, exploratory investigation was part of a larger study, 
Sample size and sampling strategy
The sample size to estimate the association between discrimination and very poor self-rated health was calculated according to previous data. Exploratory effect modifying variables were common mental disorders, year of study in university and age.
Common mental disorders were assessed using a 12-item Brazilian version of the General Health Questionnaire. 26 Cronbach's alpha for the internal consistency of this instrument was 0.84. Students were divided, according to year of study in university, into first-year, second-year and last-year groups. Information on whether admission to the university was through a quota system was also collected. At the time of data collection, access to university was through an entrance exam in which 20% of places were reserved for students that had attended public elementary and secondary schools, and 10% for students that had attended public secondary school and self-identified as black or brown. individuals were selected according to three predefined classes: first-year, second-year and last-year students. Therefore, not all students of each of the selected undergraduate courses were invited to take part in the study, as only those in their first, second or last year of study were eligible to take part in the study.
Statistical analysis
Data collection
The instrument for data collection was pretested in a group of 17 students whose socioeconomic and demographic profile was similar to that of the target population. After that, a pilot-study was carried out with 43 dentistry students not included in the final 
Outcome
The instrument used, the Alcohol Use Disorders
Identification Test (AUDIT), comprises 10 items about the frequency of alcohol consumption and alcohol-related problems. 24 Cronbach's alpha for the internal consistency of the instrument was 0.75. Two categories of the AUDIT were defined; the first, alcohol consumption, included items 1-3 and a score ranging from 1 to 12; the second, alcohol-related problems, included items 4 to 10 and a score of 13 to 28. Participants who answered never to the first AUDIT question and, therefore, had a score equivalent to zero were classified as alcohol abstainers.
Main exposure
Discriminatory experiences were assessed using an instrument developed by Bastos et al., 23 which addresses
Interaction terms between discrimination and age, year of study in university, and common mental disorders were also included in the regression models. Effect modification was confirmed according to consistency of results, magnitude of effect and statistical significance.
The statistical significance of observed differences was assessed using the Wald test, adjusted for sampling weights and the complex sampling design. Two-tailed p values lower than 5% were statistically significant. Have you ever been watched, chased or arrested by policemen or security guards without apparent reasons for that? Consider places such as stores, banks, streets, parties and public places.
5
Have you ever been physically assaulted by policemen, security guards, unknown people or even acquaintances without apparent reasons for that? 6 Have you ever been treated as if you were unintelligent or unable to perform any activity in school or college? Consider current (college) and past (school) situations during which you were treated like that by teachers or friends although you were capable and sufficiently intelligent to do what was required.
7
Have you ever been treated as if you were unintelligent or unable to perform any duties in the workplace? Consider situations in which you were treated like that by colleagues, superiors and customers even though you were capable to perform those duties.
8
Have you ever been unfairly evaluated in exams or other academic activities in school or college compared to your classmates?
9
Have you ever been evaluated unfairly compared to your coworkers in the workplace?
10 While trying to date somebody, have you ever been treated with contempt although you gave no reason for that? Consider only situations in which you were treated worse than others that also tried to date the same person.
11
Has the family of someone with whom you had an intimate relationship rejected you or tried to force you to break up with him/her?
12
Have you ever been treated unfairly by your parents, uncles and aunts, cousins or grandparents compared to other relatives? 13 Have you ever been called names that you did not like or were pejorative? Consider situations in the streets, on buses, at shopping malls, banks, stores, parties, schools, workplaces or other public places.
14 Have you ever been excluded or left out by a group of school or college friends? Consider recent (college) or past (school) situations while engaging in sports, attending classes, doing group work, or when at parties, meetings or other encounters with friends.
15
Have you ever been excluded or left out by your coworkers? Consider situations while you were working in teams, or when you were at meetings, congresses, events, parties and informal gatherings.
16
Have you ever been excluded or left out by people in your neighborhood? Consider situations that happened while you were in neighborhood meetings or parties, or attending other social events.
17
Have you ever taken part in a selection process for a job in which you were rejected despite seemingly having the best qualifications among all candidates?
18
In health centers, hospitals or other health services, have you ever been treated unfairly compared to other people? Male interviewees, respondents aged 23-27 years, participants in the wealthiest socioeconomic quintile, students not admitted to the university through quotas, those in the last year of study and those that reported discriminatory experiences had higher frequencies of alcohol-related problems ( Table 2) . Individuals who reported discrimination attributed to two or more reasons also had a higher frequency of alcohol-related problems.
Only comparisons according to sex and admission to university were statistically significant.
Results
Of 1,264 students eligible for the study (77 had their enrolment suspended at the time of data collection), Reports of discrimination were not associated with the outcome in the whole sample; the measure of effect was close to 1.0 and not statistically significant in the multivariable models (Table 3 ). There was also no association between the number of reasons for being discriminated against and the patterns of alcohol consumption in the full sample, even after adjusting for confounding variables (Table 3 ).
However, Figures 1 and 2 show that year of study in university affected the association between discrimination and pattern of alcohol consumption, particularly alcohol-
The odds of consuming alcohol or having alcoholrelated problems were 50% lower for women than for Frequency of alcohol-related problems (%) Figure 1 -Association between discrimination and alcohol-related problems, according to year of study in university (Florianópolis, southern Brazil, 2013). * In ordinal logistic regression model, discrimination and alcohol-related problems were associated with an odds ratio of 1.0 (p = 0.985) among first-year students, 0.8 (p = 0.564) among mid-course students and 1.9 (p = 0.037) among last-year students; reference category was first-year students that did not report discrimination.
note, the measure of effect of discrimination attributed to multiple reasons was somewhat higher than that of the dichotomous discrimination variable, which suggests that the combination of multiple types of discrimination may produce an even higher impact on health behaviors.
The final semesters of study in university seem to represent a greater burden of stress, pressures and demands related to the completion of an important stage of life, which culminates with the entry into the labor market. Discrimination, in conjunction with these stressful factors, 27 may lead students to the adoption of specific coping strategies, such as alcohol consumption and problem drinking. A previous study 28 on health behaviors among university students at the beginning and end of their undergraduate courses showed that the consumption of alcohol, tobacco, marijuana and inhalants increased significantly along their time in university. Another investigation 29 found widespread use of potentially abused medications among last-year Biology students. Hatzenbuehler et al. 27 suggest that discrimination may be an important risk factor during university life. They found a positive and prospective association between discrimination and alcohol-related problems among undergraduate students in the United States; they also reported that this association was mediated by different coping strategies.
related problems. Figure 1 shows that among last-year students who reported discrimination, the frequency of alcohol-related problems was 13.3%, whereas only 9.0% of those that did not report discrimination had similar problems. Last-year students that reported discrimination had 1.9 times higher odds (95%CI 1.0-3.4) of having alcohol-related problems than first-year students that
were not discriminated against. Figure 2 shows that the frequency of alcohol-related problems among students that reported discrimination attributed to two or more reasons was 15.1%, which is higher than the 7.0-10.0%
found among individuals in the comparison groups. Among students that reported discrimination attributed to two or more reasons, the odds of having alcohol-related problems were 2.3 higher (95%CI 1.3-4.3) than the odds found among their counterparts. Common mental disorders and age did not moderate the association between discrimination and patterns of alcohol consumption.
Discussion
This study found that time spent in university works as an effect modifier of the association between discrimination, number of reasons for being discriminated against and alcohol-related problems. Of Figure 2 -Association between number of reasons for being discriminated against and alcohol-related problems, according to year of study in university (Florianópolis, southern Brazil, 2013). * In ordinal logistic regression model, number of reasons for being discriminated against and alcohol-related problems were associated with an odds ratio of 1.0 (p = 0.999) among first-year students, 0.7 (p = 0.296) among mid-course students and 2.3 (p = 0.010) among last-year students; reference category was firstyear students that did not report discrimination. Alcohol consumption is estimated to be high among undergraduate students, as reported by a nationwide Brazilian survey, which found a prevalence of 86%. 35 The frequency of alcohol consumption (77%) among UFSC students was similar to that found for students in
Universidade Federal de Pelotas, where the frequency of alcohol consumption was 75% among students. 36 Consistent with results of previous nationwide Brazilian 35, 37 and international surveys, 38,39 the frequency of alcohol consumption was higher among men and individuals in the highest socioeconomic groups. 29, 36 In our study, the highest frequency of alcohol-related problems was found for students not admitted to university through quotas.
However, alcohol consumption frequencies in different studies should be compared cautiously, because studies use different scales to measure alcohol consumption.
Furthermore, the concepts adopted to refer to patterns of alcohol consumption among undergraduate students vary substantially.
One of the limitations of this study was that the time between exposure and outcome could not be defined, given that the instrument assesses lifetime discriminatory experiences, whereas the pattern of alcohol consumption was determined for the previous year. Additionally, the decision to analyze multiple types of discrimination simultaneously may have resulted in a loss of specificity, because each type of discrimination has its own set of features and particular consequences. However, the starting point of this study was that all forms of discrimination are unjust and undesirable, have health-damaging effects and may accumulate and be experienced at the same time. Another limitation was that coping strategies were not assessed in the study. Finally, due to the complex nature of discrimination and its variation according to sociocultural contexts under investigation, discrimination experiences reported in this study cannot be generalized.
In our study, results of full sample analysis suggest that there are no associations between discrimination and patterns of alcohol consumption, which contradicts previously published findings. 7, 9, 10, 14, 15, 18, 27 However, it should be noted that only one of these studies focused on university students. 27 In addition, these studies were carried out with convenience samples 19 and used a number of different scales to assess discriminatory experiences and patterns of alcohol consumption.
The perception, interpretation and reporting of discrimination is complex and varies according to the sociocultural context in which it occurs; furthermore, reporting of discriminatory experiences is strongly affected by psychological and demographic characteristics. 30 The number of reasons for being discriminated against was not associated with patterns of alcohol consumption in the whole UFSC sample, but over half of the students reported more than one reason for being discriminated against. In our review of the literature, the only two studies that examined the association between multiple reasons for being discriminated against and adverse health conditions found positive results, 8, 21 which support the hypothesis that discriminatory experiences attributed to multiple reasons may have worse health effects.
The frequency of self-reported discrimination in this study (65.8%) was relatively higher than in three other Brazilian studies, which estimated a prevalence of 16.4% among adolescents, 31 9% among a general adult population 32 and 34.7% among public civil servants. 33 The prevalence of self-reported discrimination was also higher than that found in studies that enrolled immigrants 9 and Latinos 34 in the United States; in both, the prevalence of discrimination was about 30.0%.
However, the prevalence of discrimination found in our study was lower than that reported for groups of university students from Rio de Janeiro, Brazil (75%) 23 and youth populations in the United States (79%). 21 The differences in frequencies of self-reported discrimination may be attributed to several factors. First, discrimination was assessed using different instruments, developed according to distinct concepts; therefore, they might have measured slightly different constructs. In addition, the techniques adopted to approach the interviewees in each study varied substantially. For instance, Macinko et al. 32 and Gonçalves et al. 31 administered face-toface questionnaires, whereas our investigation used self-administered instruments. The investigation of a sensitive topic, such as discrimination, using face-to-face interviews may have contributed to the underestimation of the phenomenon. 30 The younger age of survey participants interviewed by Gonçalves
Conclusion
The high frequency of discrimination and alcohol consumption among the undergraduate students included in this study should be the subject of discussion by the academic community when planning strategies to address these problems. This is the first study to investigate the association between discrimination and patterns of alcohol consumption in Brazil. Therefore, further studies should enroll different Brazilian populations to confirm or refute its preliminary results.
The results found for last-year students suggest that the final period in university may pose serious threats to health behaviors, particularly when compounded by discriminatory experiences. Further studies should also assess the role of other levels of the phenomenon, such as institutional and internalized discrimination, when addressing health outcomes and behaviors. Finally, the mechanisms by which discrimination affects alcohol consumption should also be explored, because specific coping strategies 27 or particular participant worldviews 40 may be mediating/moderating factors.
